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TAKE 
PRIDE IN 
AMERICA 

--
....... - _. a. 

~his letter is in response to your re~uest for an evaluation of a consul
tant's analysis of remediation plans at the Arnerican CheMical Services NPL 
site in Criffith, In~iana. You specifically reauested our evaluation of the 
applicability of ~odlfow to this analysis and evaluate the consultant's use 
of ~ocflow at the Griffith site. 

I believe the analysis consists of rleterminin~ how long and how ~uch puMoa~e 
will be required to re~ove conta~inated water from the site un~er the 
presence or al,sence of a slurry Hall. "!orllfow can be used to pro\'ide this 
infor~ation, and specifically, to provide pu~oa~e rates and drawdowns after 
C!iven periods of times. Mod flo~·! can also represent the geologic, hydraulic, 
and hydrolo~ic conrlitions at the site. Modpath (a particle-tracking 
postprocessor for "'o~flow) could be used "'ith f-Aodflow to shO\·' the flow paths 
inrluced bv ou~pa~e. ~odpat~ can illustrate how the contaninant plu~e is 
re~oved over ti~e. I will further discuss the i~~ortance of usinq this 
techni'!ue in a subsequent nara~raph. The rest of our cot!1!'lents pertain· to the 
consultant's use of P~~flo~. 

After reviewin~ ~eolo~ic infor~ation for the site, the modeler is rrobahly 
correct to use a sin~le water-t2ble layer with an aouifer botto~ at 620 feet 
for fl0'\·1 analysis. The second, deeper aouifer is separatec fro"' the uoner 
aquifer by a~out 10 feet of clay which li~its interaction between the two 
anuifers. 0n the ~asis of rouqh calculations, the proposed remedial purnpa~e 

woul1 prevent less than 5 gallons per minute from leakin~, therefore, 
estimated drawdowns would not be greatly affected. However, the consultant's 
geologic description mentions that fractures in the clay are present and the 
clay has been measure~ as thin as 2.5 feet. The lower aquifer could have 
been contar.1inated by do~mward leakap.:e in the more conductive areas of the 
clay layer. Pater-quality analyses from the lower aquifer could indicate 
whether contamination has occurred, but we could not find water-quality 
analyses in the report. 

The remainder of the coMments describe our concerns with the model design and 
our suggestions for ~odel improvement. 
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1. ~he upper aquifer is described as sand, and the specific yield chosen 
would nor~ally he associated with a clean, coarse sand. Powever, the 
hydraulic con~uctivity chosen (2.5 ft/~) suggests a silty sann. The 
consultant's ~rain-size analysis data in~icates that en percent of the 
aquifer material is sand size an~ that 90 percent is greater in dianeter than 
a fine sand. Apoarently, the consultant has aquifer-test data that indicates 
hydraulic conductivity is 2.5 ft/d. Possibly, the consultant's data analysis 
could be checked, or an actual aquifer test with pumping and observations 
wells could be done, as su~gested in the report to obtain a more accurate 
conductivity and specific yield. FroM what I know of the area, conductivity 
would core likely be from sn - 150 ft/d, and s~ecific yield would be from 0.1 
to 0.30. If conductivity is greater than 2.5 ft/d, then tioe reauired to 
evacuate the contaminant may be less. 

2. In a small area model such as this, it is important to include in a 
sensitivity analysis t~e sensitivity of hea~s, oumpa~e rates, an~ boundary 
flux to boundarv conditions. The pumpa~e is close to the boundaries, and 
drawdowns may develop differently for different boundarv conditions. The 
modeler should be able to justify their choice of ~oundary conditions, 
particularly a constant-hea~ boundary, but this was not done. Perhaps 
another oumpinp; plan could be done without a constant-heaci bountiarv. ?!y 
feeling is that the best solution to boundary conditions in this case may be 
to extend t~e no~el houn~aries to natural ~ydrolo~ic boundaries or use the 
"General Peati "3oundary" option to ~!odflow for '!lore of the boundaries, unless 
somethin, else could be 1ustifie~. 

3. nne point that I was confused about was that all the R'~'s (remedial 
PUMping plans) assumed a recharge rate of 12 inches per year, but on pa~e 5 
of the morlelinq: section, it is stated t~at 4 inc,.,es was usert. lJhy "'as 
calibration done at 4 inches an~ all the p~v's at 12 inches? 

4. 1 notice~ t~at the fire pond, w~ich receives surface runoff, rloes not 
influence any of the draudo"~<m contours sho•·m f'or the TH"P' s. l l..roulrl have 
exoected the pond to J eak into the aouifer and rlevelop a P"round-l.;ater Tl'ounrl 
around t~e nand. Is it assu~ed that the nonrl is re~oved in the pu~ping 
nlans? 

r;. 'T'he Morleler stat~s on pasre 3 that for 'P~"f4 (~o slurry wall), de~-laterin!! 
was less effective. In other wor~s, because drawco"~s are not as ~reat, not 
as much contaoinate is removed without the slurry wall. ~owever, the 
contaminant may still be flushed away by outside water induced into the 
conta~inated area by the ~u~ping. Previously, ! ~entioned that Modpath could 
be used 'ldth Mod flow results. Y-'odpath would sho•v the flow lines goinp, into 
the pumping wells and would show the amount of movement and removal of water 
in contaminated areas. The results of RF~4 may be better than originally 
thou~ht. Modpath could also be used in the ~teady-state analysis as a more 
accurate and infornative su~stitute for the five hand-calculated flol..r lines. 
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6. The modeler states that using "drains'' rather than actual purnpage nodes 
to simulate water removal results in developinq optimal ou~page rates, and 
that is correct. But I would suspect that, in practice, optimal pumpage 
rates would be difficult to maintain. It would mean constant adjustin~ of 
pu~page rates, and I would not expect an individual would be availahle to do 
that. If opti~al rates are not maintained, then more time would be require~ 

to evacuate the water than the time reported. 

7. Only ,one pumping-well arrangement was tested, but it would seem 
informative to experiment with the placement and number of ~tmpin~ wells to 
achieve a minimum pumpin~ time or minimum pumping cost to remove the 
conta"!!ination. 

~. I am not sure how much diffusion and dispersion of the contaminant has 
occurred. Perhaps the modeler could show a map of the conta~ination plume so 
that the reader can see that the given pu~oin~-well placement has a chance o: 
re~oving all the conta"inant. 

If MY su?~estions were none, the modeling results may not be greatly 
different from those descri berl in the report. Wol••ever, if the arlc1itional 
chec~s. simulations, ana explanations were done, then a greater de~ree of 
confidence in the results would be developed. 

~or the nistrict Chief. 

~nclosure 

Leslie Arihoo~ 
lly~rolo~ist 


